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:Experiment~ in Regard to Sensibility to Pain 
from the 2nd Surgical Division Kyoto University-Medical School. 
(Prof. Dr. Y. Aoyagi) 
by 
Kazuaki OBA. 
1. Experiments having to do with vascular pain; 
31 
Using Dr. T. Lewis' method we made experiments to study vascular reaction to cold. 
We made the following observations: 
A When their fingers wer~ immersed in cold water patients periodically felt intense 
pain. 
B. Consistently just before the temperature became lrwer. the se,1sation of pain in 
the imme: sed finger increased. As the temperature began to ris巴，thedain began to 
disappear. Therefore we considered the pain as vascular sensation, i. e. the pain of 
vasospasα1. . . 、
c.羽Tedesignated index numbers to express th巴 degreeof vascular reaction and com-
pare1 the results of pathological a'ld normal cases. ¥Ve noted that the removal of the 
carotid body resulted in a greater temperature curve of the skin of the finger. This 
suggested that glomectomy inh!bits the tone of the vaS'.J-constrictor center and lessens 
the degree of the spasm in peripheral vessels for a time. We noted that slight pain 
was always felt in the adjacent fingers as well as in the finger immersed. This sug-
gested that there is overlapping sensory innervation to the digital vesse~s from two 
or more spinal segments. 
2. Experiments having to do with skin sensation 
In studying the sensitivity of the human skin we used a modified Hardy Wol妊Goodell’S
pain threshold appart us. We made the following observations : 
Local skin temperature and blood circulation have important influences on the pain 
threshold of the skin. 
We measured the pain threshold of the di任erentparts of the body under various 
conditions. Of al parts of the body, the extremities are the most susceptible to these 
factors. 
Experiments on the forhead gave relatively constant data so we decided that this was 
the most suitable area for investigation. 
We found that room temperature and the quantity of humoral active subs ta .ces in the 
blood such as epinephrine, atropine or T. E. A. B. had harbly any in自uenceon the 
sensitivity of the forehead. 
Our f).nding were the same as Dr. ＼’Vol任’sthat the skin S巴nsationsof pati巳nts with 
peptic ulcers or exophthalmic goiters show abnormally low thresholds hese remained 
unchanged one year after radical operations. No significant chang in the pain thr{S・
hold of the skin resulted from the removal of the carotid body. 
Therefore, we ccnclude that this operation is effective for the removal of visceral 
pain but not for the removal of body surface pain. 
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In our experiments th re were no indications of abnormal sesitivity of the local skin 
in the so called Head Mackenzie’s hyperalgetic zone of the skin. 
3. Experiments having to do with visceral pain 
We based our expe iment on the fact injection of acetylcholine solution into the intes-
tinal muscles causes their contraction. 
九Tediscoverded that 0.5 to 1.0 cc of 2.5 to 5.0% acetylcholine solution injected into 
Yiscera causes visceral pain. 
Therfore, we called this method“Acetylcholine (A. C.) method’＼ 
VI e succeeded in arousing visceral senstions in 68J& of our 84 clinical cases. Our 
method was successful not only in such muscular organs as alimental canals but also in 
such parenchymatous ones as kidneys, pancreases and overies 
According to the results of our clinical investigations, the stomach the duodenum and 
the jejunum were the most sensitive parts in the whole alimental canal, th巴ileumand the 
appendix were somewhat more sensitive than the oesophagus and the colon. 
As Dr. Mackenzie has described, the site of the pain origin主tingin various parts of 
the alimental canal war always felt close to the median line of the trunk front or back. 
However, on the two following points our re ults were not indentical with his: ( 11
In our cases local signs of visceral pain from one portion of the viscus and those from 
neighbouriug portions gave broad overlapping areas on the abdominal surface; 2 In our 
cases the pain was a litle to th巴leftof the medirn line below the navel. 
The locating of these overlapping areas proves without a doubt that eYery part of the 
alimental canal is inne vated by the sensory fibers from two or more segments of the spinal 
cord 
Adequate stimulus given to various parts of the alimental canal result巴din referred 
pain at the proper region of the abdomen which region had previously been anesthetized 
with 0.1% procain solution. Therefore. we concluded that the pain occurred in the stimu-
lated part of the viscus itself and not in a somatic area. 
Gatric ulcers which. during laparotomy, did not respond to the mechanical stimuli 
caused intense pain by the acetylcholine solution injected into the ulcers themselves Five 
to ten minutes after the injection, when the pain had already gone, the ulce s themselves 
but not the surrounding areas, were sensitive to finger pressure or rubbing with gauze. 
Pain, originating in the appendix, when slight was felt around the navel but when it 
became more severe the patient tended to refer it to the epigastrium A slightly inflammed 
appendix was more sensitive to acetylcholine than a gangrenous ehronic or recurrent one. 
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附 3. ；！）~冷血管）J.l!i臨の i訂長（努i動脈越別/I I)
四日．♀.43Lj. Gelenk rheuma. 
Ti..,,,e 
















No.J症例｜年叫がj 名｜術側 ｜絞過｜術的mi管2 3 4 5 6 7 9 11日
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3) Tetraethylammonium bromide 
淫射に依る変化





表 3 .T. E. A. B.注射時に於ける水冷血管反肱 （指数）
f空_I~＿型＿l~5~~」と一名」一一土－~一一平 ｜注射前 l注射後
~l~l~合 l ~fl 快勝脈！ IO% 3.Scc （静）｜ s I 9 
_:_I~」~I 32 ♀｜腹部 制1絞症｜町公c （皮下）｜ 12 / J4 
－ ｜ー土土！主主！腎 i貴蕩 j_ 2 .% lee r P,l2:"2._._ I二一一1~~
4 ｜今 井 I20 ♀ ｜ レイ ノー氏病 ｜ 断 Sec （静） I 9 I 12 
－~＇ －－~！＿＿ ~－竺竺L竺れ：食道蜘判断 5α （静） ！ 9 r~ 
G ；燦燦 ／35合股 癒｜附 3.5α （静） I 8 I 1;--
一 一一一一 一一ー一一一一 一一一 ' じ－~ －－崎！ 32 合／.股痕 l附 3.Scc （静）｜ γiる
!tJ R鉱（生 f'l1的 食塩 水注射）
l i 小 .• 'j・ I引合 1野i腺結核 Sec 
2 I粕谷 I.30 合｜ 尿道下裂 Sec 





















































































2) 特発性i悦痘， Raynaud民病では＇＞！ 冷血管反応












































































































































副一I,~子 ＇JJ- ~ 
: 2・161 8吋叫 46.9
畦地 I20合i弘rnJ n呪｜刈“5 
i ! i山：20.。吋吋 38. 0 
. ! ! 9・ 12: 31吋 22.91一亡-:T；公｜叫 ll.己1cJ 叫 38.0
i山｜】｜恥10J rn.coc／：州幻
I I i 2・111 附 c/ 21.r／仰
橋 I23合 I2吋］］吻cJ刈 49.7
I I s~~~I r叫 21.~J 26.0 
｜り－12 31.cocJ叫 29.l
I 3・8' 11.0od 31日 46.9
A; I 20合 i l 」
！ り・12 31；。oc 27.8' 30.0 
2・1S 13.c叫 z,1z'. 38.0 
32合 2・20 J:l..°C ! 2U 42.0 
: 5・101 17.<C I 22.'> 31.0 































































, I : 20.00 : 44.6 i 
i I名 H:Ii 23合ご：；： I~~：： 4 
2一深I2s 
3 I杭野｜…；：；9i ~~：~ I s：：~ 
一－；l齢谷Jll
｜叫l村 ！却合 I26.7 I 29.7 I 40.2 
I I 29.5 I 26.o I 35.0 
6 I 大村｜ぺ~~~tilt
川 I27合 I~u ：~ 1 _::: ???
表 7 :fl上目前.1級事1経納服症の皮膚温と
術i世間値の閥係
部 J 従側「わは~－（；（；~ －
｜皮府温 ＼＇而f.以閥｜皮膚温 ！痛広畑i
i糊側I29.05Ci 35.o J 30吋 30.7
手itl中央I27.00 I 30.7 : 28.c川 28.0
' ＼ 一一 一 －I ,1、捌同 I28.cl [ :H.'l . I 28.0什 31.5
州｜問。I！川3可~亙
｜’l’央タト1川129.'0 I 23.0 I 29.00 20.3 















同ぷ 1. ｜午前｜正 aol午後｜午後｜併発
No・｜氏名年令問 10時｜ 午I4時 I6時 I8時
r雨量J五五［互2f26.oI 21.s I回 oI 26.o 
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·No・ 1氏名 l斗判 1月 2月 3月 . ~j- s旦6月 7fl 8月！月則川竺L
二｜陸地也~I 26 26 2s 25 24 24 24 24 24 25 25.6 部
とー｜土橋｜竺三I24 お 23 20.3 23.4 23 22 23 竺 24 24 24 
3 I大場I32合 I21 26 2,i 26 24 24 23 23 22 23.s 24 25 
一二1！！ー主｜竺~~竺－－~~－~s_ 竺三Lと三L三三一一戸ゴピと二~I竺竺也竺J 26 25 2~－ 21 21 23 23 22_ 23 21 25 25 
一平 均一_I~竺 25.6 25.6 ~竺竺8 竺と竺~23.2 23.4 加担9 25.6 
百分比 Ia -08 -o_s -(•.9 -3.8ー77-9.0ー 100 -9.0 -5.4 -3.5 -0 
lit 測定都位は前額部
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? ? ? ? ? ?

































表II 1000倍アドレナリ ン皮 1：注射による絹健闘f1［の踏まVJ
5' 






















22.4 22.2 21.7 2.<1 22.7 22.7 22.7 
4 I牧野｜岬I0.6 I I 
P.r. th 27.9 28.6 27.l 26.8 27.5 27.9 28.9 286 
s I襖谷｜吋I0.9 I P.P. th. J 42.4 42.6 42.9 43.1 43.4 46.3 46,9 44.6 
6 I四口｜岬I0.6 I P.P. th.1 51.4 51.4 49.7 49.7 51.4 51.4 51.4 51.4 
表12 アトロピン皮1、注射による筋鐙闇値の畿郵J









39.5 38 5 
36.0 33.2 
41.9 40日
' ! I I P.P. th. I 31.5 33.9 33.2 34.3 35.0 
4 1土橋 I23合 Ii o I ーァイ一 一一 一一一一 一一
・ I I I P.r t・h. I 3B.l 3').l 39.5 38.日 40.2
P.P. th. I 32.2 33.2 33.2 33.9 32.5 
s I '1 問 I24合｜ 1.0 I一一一－＋
P.r. th. I 40.2 41.3 40.2 42.1 40.5 
6 I凶口雨戸7「百五 ：1.4 51.7 52.0－－－－－－~ ·－~ 
込13 10% T. E. A. B 5cc前注による桁'ft閤伎の箆動
? ?








No.＼氏名 ｜年併・.1:I怖い｜術関 I1i s' 川 201 301 4ぴ
I I P. P. th. I 31.5 30.7 30.4 31.5 32.9 32.9 
J: I 2s合 li前勝ト一一ート一 一
I / P.r. thイ3B.5 37.8 36.7 3B.l 37.B 37.8 
P. P. th. I 36.7 40.2 38.5 36.7 38.5 3日.5
前 脚｜一一一一一ー ト一一一一一一一一一一一一一
, 1 I P.r. th. I 4:U 4.6.3 41.6 44.6 
2 I 11 ｜崎 ！40合｜ー ー一 ｜ ！一一一 一一一一一一一一一一
P. P. th. I 27.9 28.2 27.9 27.9 27.9 27.7 
前額｜一一一ート一 一一一一 一 一一一一一
P. r. th. I 36.7 38.5 38.5 36.7 
P. P. th. I 35.0 36.0 36.7 36.0 
隠｜｜
P. r. th. I 44.6 45.0 47.3 46.3 44.6 中1,8
P. P. th. I 27.り 2fU 2り.7 29.7 27.9 27.9 
前額 ｜一一ード一 一一一一一一一一一一 一 一一一一一一一一一一一


































































































ゃ I~竺l竺I~竺｜日／＿~I賃l_:__I ＿~__Iィ_I』二日午l~三I~邑哩竺担割ょl~I二~：~~：ど：~~工｜ユ31日L7工7いし二よ空竺~I－叫－ 1日.6J二！！！ど吐~1一川－ l.5J 
3 I ゲ ｜ゲ｜ / l左前腺Io ｜一叫一
4 I米光｜合55／腎潰痕 ｜右前腺 Ioト
~I一ニ一｜ゲ｜ ゲ 也里！主I0 I一叫
二！一 Zlぺ上一ご」←旦竺I ~よ土lよ」T ：工」二汁 ！＿－＇t一」二！；＿7一三！竺一戸 i竺竺！？η竺里出恒竺竺F司｜－工三竺｜二~Iゴf一一l二－ど！｜ど空て土；＝~
日｜ゲ｜ゲ lゲ ｜右手背Io卜叫一り.o／一叫 卜ロ(iio ! o I o 
9 I。I/ I // ｜前額Io ：十 5府 7.0j十 6.0ト7併 8伽iT ト1.2
JO J徳川｜合20I詔fill,~1 右前脚 I o l-10.s卜1~~I- 8.1/-4.o/ o I+2.0/ 卜1.3_
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病 名｜例数 J P. P. th. / P. r. t h. 
正常入 I19 / o I o 
胃潰疹 Iis I 一1s.1 I 一16.9
胃痕 I10 I + s.s I竺f
刈ド－氏病｜ 7 I 一21.2 I 一”7 
腹部jfoil 症 I IO I 一23.6 / 一M
特溌性脱痘 I 9 I 一0.1 I 一6.l
肺結核｜ 8 l一i.o I + 4.1 
表16パセドー氏:Ji.jの前額規！捕後｜到値
No. I氏名｜年令制；I基礎代謝；P.P.th. , P.r. th. 
1 I民山 I26合 I+6 ~＋一 10.
2 I中村116合行 6判－25.4%卜詑市
3 I伊米I21♀｜不明ト 9仰.1.9% 
4. I西野／ 21合l十却
斗土谷！吋 ｜＋ω叫%ト29.9%己竺
空6 I四方／ 30♀ I+ 83.2%/-34.6%卜39.6%
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j；；.~ 7 腹部放散痛ii！］~部位
然るにこの実測に当つで極めて困難問問題のらるこ
とが~.）かった.lWち患者の殆んどが所謂”AcuteAb・ 
domen ＇＇でる って，外科に入院した直後に行オ〉れる
実験である為に甚だ精神的不安状態にあり，中にはそ
の検査に対する応答も極めて被l情示性に富み!Eli控室期
することが倒幾であったり，草買いは痛みに絶えかねて
検査を早く済ませ度い為にその応答を陵昧にしたり，
波いは之等の検資は少くと’も30分以上の時聞を要する
ために最初に測定した頃と最後に測定する頃とは皮崎
温度に変化があり，之を直ちに比較することは甚だし
く誤りを氷す恐れのらることヵ：わかった．
然し之等の欠点を自民う限り除く様に充分注意して実
験を行った所，結局 Hardy装置によっては腹部彼散
痛はその局所の庇膚過敏として之を数｛底的に現わすこ
とが出来ないことが解った.JlPち同時に測定される反
対側の該当部の関値との聞に殆ど差がないし，且つ術
後に測定した場合にもその術前伎とは実験誤差範囲以
ょの大きな差を見出し得なかったのである．中には急
性虫垂炎で丁度検査中に絶え難い加痛を脚上部に底
じ，その瞬間に於ける闘値の測定に成功したものがる
ったが，そのf置はその周聞の関値と何等の差違を認め
ることが出来なかった．
訟は之等の実験を終えた後文献01）に依り.Hardy, 
Wolff等も referredpainに対して実験を行っている
事実を知ったが，彼等も実験的に横隔膜刺戦及び十二
指揚の Distention，悩根膿獲の患者等計7名に於て測
定して，その過敏の現われる部として明記されている
部の痛覚開館には変化の顕われない事を認めている
が，私の実験結果も結局腹部内臓よりの Referredpain 
は，それに該当する皮膚表商の痛覚闘値に必しも変化
を伴うものではない事を知ったのである．
D. 総括並に考察
l) Hardy の考‘楽した柄射式~痛計を改良して簡
易化すると共に，その位置の移動を自由なら．しめて測
定技術’公務易にした.2) この装援による測定に乞た
っては，局所の体温の変化を参酌することが極めて重’
要な意義を有している.3）自律神経毒による一時的な
身体変調は，その皮1膚痛覚tこ対して有意な影響It及ぼ
さない．然しながら精神神経f主要素と共に自律神経変
調の存在する疾患に於いては，その前額部痛覚関値は
平常人に比べて低I，・、 4) 頚動脈毛主別出時に於ける鎮
痛効果は結局主として Visceralpain tこ対して作用ず
るものと恩オれる.5) 我々の実験結果では， Refer-
red painはその該当皮虜局所自身の過敏即ち痛蛍闇
値の低下を来ず事実を認めない．
